___ Direct UV-irradiation of 5-fluoro-1, and naphthalene (1) with a 500 W high-pressure mercury lamp in a degassed Pyrex tube (> 300 nm) predominantly afforded benzopyrimidobarrelene derivative (2) through 1,4-addition, while irradiation in the presence of piperylene in singlet excited states preferentially afforded naphthocyclobutapyrimidine derivative (3) via 1,2-addition. Upon 254 nm light-irradiation of 2 gave rise to the formation of benzopyrimidosemibullvalene (4) in fair yields. The reaction pathway for the formation of 4 is reasonably explained in the terms of di--methane rearrangement. Adduct 3 was newly converted to the corresponding barrelene derivative (2) by long-wave-length irradiation in the presence of a triplet sensitizer.
INTRODUCTION
In recent years, significant attention has been paid to the photocycloaddition of naphthalenes with alkenes as a useful procedure for constructing certain unique ring systems by way of 1,2-, 1,2 1,4-, 1,2 1,3-, revert rapidly back to 5-FDMU and 1, while the 1,4-adduct (2) was produced competitively with 3, though less effectively but insensitive to the light, to accumulate in the reaction mixture as the irradiation time is prolonged. 7 The addition of the triplet quencher piperylene to the reaction mixture of 1 and 5-FDMU dramatically changed the mode of cycloaddition, resulting in the preferential formation of 3 through 1,2-addition. 8 Thus, 1,4-and 1,2-adducts of the pyrimidine ring and naphthalene have been synthesized mode-selectively in fair yields upon long-wave-length irradiation by a high-pressure mercury lamp with a Pyrex filter (> 300 nm). Furthermore, we have obtained 1,3-cycloadducts, semibullvalene derivatives (4), by the UV-irradiation with a low-pressure mercury lamp (= 254 nm).
The semibullvalenes were found to be secondary products derived from initially formed 1,4-adducts under UV-irradiation, although the precise reaction mechanism remained unclear. 9 Thus, we have hitherto demonstrated a mode selective synthesis of three types of cycloadducts, 1,2-, 1,3-, albeit formally, and 1,4-adducts, by controlling the reaction conditions appropriately.
Although versatile photorearrangements of 1,4-adducts and 1,2-adducts of aromatic hydrocarbons with alkenes have extensively been explored, [10] [11] [12] little is known about the photochemical behavior of heteroaromatic-fused barrelenes except pyrazinobarrelenes and benzoquinoxalinobarrelenes. 13 Hence, our attention was focused to elucidate an aspect of the reciprocal valence isomerization of the adducts of 5-FDMU with naphthalene. In the present paper we describe the feature of the mutual conversion of the cycloadducts between 5-FDMU and 1.
RESULTS AND DISCUSSION

Photoisomerization of benzopyrimidobarrelene (2)
First, we examined photochemical behavior of 1,4-adduct (2). Upon UV-irradiation with a high-pressure
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Photoisomerization of naphthocyclobutapyrimidine (3)
We then examined the photochemical behavior of 1,2-adduct (3). Direct irradiation of 3 with a high pressure mercury lamp (10 min) only restored the starting materials, 5-FDMU and 1, in high efficiency (63 %). By contrast, the UV-irradiation of 3 in the presence of a triplet sensitizer, benzophenone, gave rise to the formation of benzopyrimidobarrelene (2) (10%), in competition with cyclo-reversion to the original 1 and 5-FDMU (55%) (Scheme 3).
Scheme 3
The transformation from 1,2-adduct (3) to 1,4-adduct (2) can be explained by a mechanism involving biradical intermediate in the excited triplet state, as proposed by J. Aretz et al.
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Mechanistic studies for the formation of semibullvarene (4) from benzopyrimidobarrelene (2)
The formation of semibullvarene 4 from 2 can be accounted either in terms of di--methane 
